SUMMARY The retinal toxicity of intravitreally administered amphotericin B was compared in nonvitrectomised versus vitrectomised rabbit eyes. Doses of 5 and 10 [tg in both groups resulted in transient vitritis but had no effect on electroretinograms. Histopathological examination four weeks after injection showed vitreous cells and minimal areas of retinal necrosis in both groups at 5 or 10 ,tg doses. At these doses vitrectomy did not modify the retinotoxic effects of intravitreally administered amphotericin B. At higher doses marked toxicity was found in both vitrectomised and non-vitrectomised groups.
The administration of amphotericin B by direct intravitreal injection is accepted treatment in the management of fungal endophthalmitis, because the drug does not penetrate the vitreous cavity by other modes of administration.' It is known that retinal toxicity may occur after intravitreal injection of amphotericin B in the rabbit eye.78 Pars plana vitrectomy has also been employed in the management of fungal endophthalmitis.? However, it is not yet known whether vitrectomy affects the retinal toxicity which may occur after intravitreal amphotericin B injection.
It is possible that vitrectomy could influence the toxicity of amphotericin B injected into the vitreous cavity in different ways. On one hand the removal of vitreous would remove a site for drug binding, and could allow easier drug passage to the retina, allowing one to postulate possible increase in toxicity. On the other hand the disappearance of amphotericin B in vitrectomised rabbit eyes is accelerated in comparison with non-vitrectomised eyes.9 This would leave less drug in the vitreous cavity to interact with the retina, allowing one to postulate that vitrectomy might result in less retinal toxicity. The purpose of this study was to evaluate in an animal model whether pars plana vitrectomy has an effect on the ocular toxicity of amphotericin B administered by direct intravitreal injection. 
Material and methods
New Zealand albino rabbits weighing 2.5 to 3 5 kg were employed. Anaesthesia was obtained with intramuscularly administered ketamine (30 mg/kg of body weight) and xylazine (5 mg/kg of body weight), 2*0 ml of retrobulbar 2% lignocaine, and topical 0 5% proxymetacaine (proparacaine). Cyclopentolate and phenylephrine were used for mydriasis.
Two groups of rabbits were prepared. (1) Vitrectomised. Animals underwent pars plana vitrectomy and lensectomy as described previously,"' with some modifications. A bent 20-gauge needle was used for infusion during the lensectomy rather than a sutured infusion cannula. Infusion during vitrectomy was accomplished with a Charles infusion sleeve over the 20-gauge suction cutter (Ocutome). A transvitreal endoilluminator was employed. To separate the effects of possible vitrectomy-induced complications from toxic effect due to the drug, animals developing retinal detachments or other pathology during the two weeks after vitrectomy surgery were discarded before entry into the study (two animals). (2) Scotopic electroretinograms were obtained in both groups. The rabbits were preadapted to a background illumination of 3-9x10-3 foot-lamberts for 5 minutes, followed by 12 minutes of dark adaptation. A Burian-Allen contact lens electrode was applied to the cornea, and a ground electrode was placed subdermally in the scalp. An integrated Ganzfeld flash stimulus of 1-07 foot-lambert-seconds was then used, each eye receiving five flashes (Grass PS-2 Photostimulator) at one-minute intervals. Electroretinograms were recorded with internally calibrated preamplifiers (Grass P-S11) and a microcomputer. Responses were recorded on a floppy disc.
The A-B ratios were expressed as the ratio of the A-B amplitude (from the trough of the A wave to the peak of the B wave) of the experimental eye to the A-B amplitude of the control eye. Vitrectomised animals had electroretinograms performed before vitrectomy, two weeks after vitrectomy but before intravitreal injection, and four weeks after intravitreal injection. Non-vitrectomised animals had electroretinograms done before intravitreal injection, two weeks after injection, and four weeks after injection. Both eyes of each animal were tested during the same session." 12 Four weeks after amphotericin B injection the animals were killed and both eyes from all animals were enucleated and placed in formalin. Each eye was examined grossly. Routine histological sections were obtained for microscopic examination after the eye was embedded in paraffin. All histological sections were stained with haematoxylin and eosin and were read in masked fashion by an ophthalmic pathologist.
Results

OCULAR EXAMINATIONS
Non-vitrectomised eyes injected with 5 and 10 ,ug amphotericin B showed no abnormalities except that in six of eight eyes there was mild vitreous haze. This cleared within one week. At 50 ,ug all eyes developed a moderate vitreous haze persisting for a period of two to three weeks after injection. At 250 jig severe vitreous haze persisting two to three weeks along with moderately dense cataracts developed in three of four eyes. All non-vitrectomised eyes at the 50 and 250 gg dose also developed rhegmatogenous retinal detachments within two weeks of amphotericin B injection (Fig. 1) .
The ophthalmological findings in the vitrectomised eyes injected with amphotericin B were similar to those of non-vitrectomised eyes. Mild transient vitreous haze was seen in five of eight eyes at the lower doses (5 and 10 gig). Rhegmatogenous retinal detachments developed in all eyes at the 50 and 250 ,ug doses. Interestingly, at the higher doses (50 and 250 gig) vitrectomised eyes were noted to have white fibrous-appearing strands within the vitreous cavity. This finding was not evident in non-vitrectomised eyes injected with amphotericin B at the same doses.
Matched control eyes (which received intravitreal balanced salt solution) from both vitrectomised and non-vitrectomised groups did not show any pathological lesions.
ELECTRORETINOGRAPHY
The results of electroretinography are shown in Table 1 . The mean A-B ratios of the 5 and 10 Fg vitrectomised and non-vitrectomised eyes were similar (with overlap of data points at each concentration), and there was no statistical difference between the groups. At higher drug doses (50 gig and 250 gIg), where retinal detachment occurred in all eyes, the groups did differ, since all except one of the vitrectomised eyes had extinguished electroretinograms (Table 1 ). This effect of vitrectomy at high dose was significant (p<0.01, Fisher's exact test).
A-B amplitude ratios in vitrectomised animals two weeks after vitrectomy but prior to injection were virtually identical when compared with the same animal's ratio determined before vitrectomy. This indicates that surgery itself did not have an adverse effect on the electroretinogram.
HISTOPATHOLOGY
In both groups at lower drug doses (5 jtg and 10 jig) mild vitreous inflammation with an increase of polymorphonuclear leucocytes and lymphocytes was seen (Table 2) . Segmental microscopic retinal necrosis was also noted in lower dose vitrectomised and nonvitrectomised eyes (Fig. 2) . More extensive retinal necrosis was observed at the 50 and 250 tig concentrations in both groups (Fig. 3) . Some of the 50 and 250 .tg treated eyes in both groups showed choroiditis with a predominately lymphocytic infiltrate (Table  2) . Retinal detachments were noted in all eyes of both groups receiving 50 or 250 ,ug (Fig. 1 ).
Prominent fibrogliotic periretinal tissue was noted histopathologically in the higher dose (50 and 250
,ug) vitrectomised group eyes (Fig. 4) (Haematoxylin-eosin, x350). 
Discussion
Although the use of intravitreal antibiotics is becoming an accepted form of treatment for endophthalmitis, the role of pars plana vitrectomy in the therapy vU,
. of these infections is not clearly defined. Therapeutic vitrectomy seems logical, allowing incision and drainage to remove the bulk of infectious organisms and associated inflammatory debris. Cottingham and Forster'3 have shown in a rabbit model of bacterial Previous studies have been performed to assess retinal toxicity after direct intravitreal injection of amphotericin in the rabbit model. However, to our knowledge data from controlled studies regarding retinal toxicity in vitrectomised compared with nonvitrectomised eyes has not previously been reported. One study has looked at the effect of intravitreally administered amphotericin B after vitrectomy, but that study did not employ non-vitrectomised controls.'4 That study did not demonstrate toxicity of intravitreal amphotericin at doses of 5 tg or less. Another study looked at the toxicity of amphotericin B methyl ester administered in vitrectomy infusion fluid. '5 In that study the maximum non-toxic dose of the methyl ester in the vitreous infusion fluid was 75 ig/ml. However, that is not analogous to regimens in which vitrectomy is followed by isolated intravitreal amphotericin B injections.
A previous study concerning clearance of amphotericin after intravitreal injection shows that eyes that had undergone vitrectomy/lensectomy cleared amphotericin much more rapidly than non-vitrectomised eyes or eyes which had had lensectomy alone. 9 Our data indicate that only minimal retinal toxicity develops at 5 and 10 ,tg doses of amphotericin in both vitrectomised and non-vitrectomised eyes. Except for transient vitritis and small skip areas of retinal necrosis seen histopathologically, these eyes appeared normal, and electroretinogram A-B amplitude ratios were unaffected. Thus vitrectomy does not appear to increase the degree of retinal toxicity from amphotericin at doses employed clinically. However, at the 50 and 250 tLg concentrations marked retinal toxicity was apparent clinically, electroretinographically, and histopathologically in both vitrectomised and non-vitrectomised eyes. At these highly toxic dose levels electroretinogram effects were found to be more marked in vitrectomised eyes than in non-vitrectomised eyes. We are unable to explain this statistically significant finding, since retinal detachments were present in all eyes of both groups at these dose levels.
The data presented in this study demonstrate that vitrectomy makes the eye neither more susceptible nor less susceptible to toxic effects of intravitreal amphotericin at doses commonly employed clinically. However, the extent to which these data obtained in an animal model applies to humans is unknown.
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